Summary of Findings .................................................................................................... 30 Conclusions ................................................................................................................... 30 Recommendations ......................................................................................................... 31 Tables   Table 1 - 
BARRIERS TO THE USE OF ELECTRONIC PATIENT PORTALS

List of Figures
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Chapter 1 -Introduction
Ever since the Affordable Care Act, patient portals are a requirement for health care facilities to get reimbursed. Health care facilities are investing a lot of time and money into these portals, but how many patients with portal access are using them (Lazard, Watkins, Mackert, Xie, Stephens, & Shalev, 2016) ? Are patients aware that they have a portal? What are the barriers for the patients that are aware of their portal and are not using them?
Background
Although the majority of patients are enthusiastic about the use of patient portals, not all patients are actively using the portals or even signed up to use them (Tieu, Sarkar, Schillinger, Ratanawongsa, Lyles, Ralston, & Pasick, 2015) . There have been many studies to establish why these portals are not being used since they are so beneficial to patients. Portals allow patients access to past health records, doctor visit summaries, laboratory results and enable them to make or change appointments, communicate monitoring results, and ask or respond to a provider's question (Tieu et al., 2015) . According to Lazard et al. (2016) , patient health records or portals can improve patient's health outcomes by providing patients access to health information thereby allowing them to manage their health on a higher level. Powell's (2017) literature review showed that many patients are not aware that they have access to a portal. According to Tieu et al. (2015) , some of these barriers are related to technology issues. Most patients reported having some access to a computer, whether it is a tablet or smartphone, going to a public facility that offers free access, or using a friend or relative's computer (Tieu et al., 2015) . One common barrier for patients is anxiety and/or problems remembering or establishing usernames and passwords that are required to set up and access portals (Tieu et al., 2015) . Some patients do not BARRIERS TO THE USE OF ELECTRONIC PATIENT PORTALS 8 understand the lingo that is used to set up a secure password and username (Tieu et al., 2015) . Cafazzo et al. (2012) say that patients often have a hard time navigating the portal or find that the system is slow due to the Internet speed, causing more frustration. Tieu et al. (2017) found that patients with "limited health literacy required 2 additional minutes to complete each task and were more likely to experience each type of navigational barrier" (Tieu et al., 2017, p. e47) . Tieu et al. (2017) go on to say that patients with limited health literacy have trouble typing, understanding health acronyms, understanding laboratory tests and medication names. Lazard et al. (2015) did a study that showed that the aesthetics of the portal played an important part in whether patients revisited their portal. Lazard et al (2015) report that even when there are flaws in the portal, patients are more likely to use the portal over a longer period of time when the portal is "visually acceptable" and simple. Lazard et al. (2015) research revealed, "...the visual appeal or aesthetics, has a significant impact on users' emotional and rational evaluations of e-health applications, especially as regards to the users' involvement in the application, the application's perceived usability, the user' trust in the application, and the application's credibility." (Lazard et al., p. e157, paragraph 3, 2015) .
Another common barrier for patients is the lack of trust in the security of the information that is contained in their portals. The news media often reports on breaches within major companies, which adds to the fear of having their information accessed illegally. Powell's (2017) literature review showed that patients were concerned about the possibility of their information being obtained by hackers or their passwords being stolen. Tiddy (2015) , points out that patient health information is already in electronic format through the use of Electronic Health Records (EHR) in the health care setting, so there is no reason not to take advantage of their portals.
Some non-technical barriers associated with patients not using their portals is that patients feel that their health is under control and do not feel a need to report their self-monitoring results (Cafazzo et al., 2012) . They see that the results are normal and do not want to spend the time and effort to enter them into the portal. Cafazzo et al. (2012) also found that patients reported that it takes them too much time since there was a certain degree of difficulty entering their results into the portal. Tieu et al. (2015) found that patients prefer to speak to their provider on the phone because they like the person-to-person contact and that this is what they have been doing in the past. Patients report that the response time is quicker when they make the phone call over logging in to the portal, which often times has a 48-hour turnaround. Patients often think that the portal is like text messaging and expect a quicker response thereby causing them anxiety and frustration.
Patient portals are an important part of the present and future of health care. As time goes on, more patients will be aware of their portal and find it useful. According to Powell (2017), electronic portals have "been found to build trust between the patient and the provider".
Health care facilities can help by informing patients that they have a portal at every opportunity and assisting them with the process. Vendors can help by creating software that is easy to use and visually pleasing.
Purpose of Study
This study set out to identify the reasons why patients are not using their electronic portals.
The literature shows that older patients and lower socioeconomic status are less likely to use portals, but what about the younger population and the upper and middle-class patients? Are they using their portal? Once the barriers are identified, solutions can be provided to offset these barriers and increase electronic portal use.
Significance of Study
Health care technology is here to stay, and electronic patient portals are a mainstay of health care. If these portals are not being used, the benefits that they provide will be useless. Patient's BARRIERS TO THE USE OF ELECTRONIC PATIENT PORTALS 10 health can be positively affected by using portals for communication and disease maintenance.
Healthier patients lead to better reimbursement. The barriers to using a portal should be identified and rectified so that all patients can reap the positive health benefits. This study can help to identify trends in portal usage when repeated periodically.
Research Questions
Which patients are using their electronic portals?
What are some of the barriers for patients not using their electronic portal?
Are younger patients more likely to use electronic portals? Do patients with in a higher education level use their portals?
Limitations
The sample population may not represent all patient types since access to individuals that do not utilize health care may be limited. This may lead to sicker patients responding to the questionnaire and they tend to be older patients. Time and money do not permit an in-depth interview with each patient so a questionnaire will be used to access the information. The questionnaire will be in a multiple-choice or short answer format that may lead the patient to choose an answer presented on the form even when their choice is not on the list. Patients may not understand the question or not know what an electronic patient portal is. There is a possibility of selection bias in which patients that are aware of portals may respond more than persons who do not know what a portal is. Patients that prefer digital technology over paper may not participate using a paper format.
Chapter 2 -Review of the Literature
Review of the Literature
A literature review was performed to identify the research that has already been performed on the subject of barriers to patient portal use and to home in on where more research is needed. The methods used to research, and the findings are presented here.
Materials and Methods
Identification of articles. A literature review was performed using PubMed, Cumulative Index to Nursing and Allied Health Literature (CINAHL), and Google Scholar search engine.
The research was conducted using combinations of key terms such as barriers, patient, electronic and portal. A research librarian at University of Tennessee Health Science Center was consulted to assist in a thorough search of relevant articles.
Inclusion and exclusion criteria. The research was limited to studies done in the years 2014 through 2018 to capture the most current information. Studies done outside of the United States were excluded because the health care system and portals are not known or unlikely to be the same. The eight articles reviewed are from primary sources that exclude articles pertaining to the clinician or clinic employee's view of patient's barriers to portal use.
Populations Studied
The literature review included studies on all patients, but most of the articles focused on the elderly, low income, and minority patients. The participants of most studies were 50 years old and up. Two studies limited their participants to veterans or their caregivers (Haun et al., 2014 and Mishuris et al., 2015) . One study included only patients with diabetes (Tieu et al., 2015) . Irizarry et al. (2017) , like all of the reviewed studies, included older adults but their participant's demographics were a mix of incomes and races. One study only used participants that had a chronic illness and did not include the patient's income (Tieu et al. (2017) .
Results
The initial search in PubMed produced 117 articles and CINAHL produced 51 articles in which they were reviewed for duplicate information, data collected outside the date range, and irrelevant information. The final number of articles that remained totaled 17 from all sources.
After a thorough review of the 17 articles, 9 articles were excluded for reasons of date out of range, irrelevant information, out of the United States, or duplicate information. This resulted in 8 articles included in the review.
Findings
It is often thought that the biggest barrier to patients using their electronic portals is security, but upon review of the literature, it was not the most reported barrier although security was one of the top three concerns (Table 1) . According to the articles reviewed, technology issues are the most reported barriers to using electronic portals. Patients have a hard time remembering passwords and navigating the portals. The cost of having computer and Internet access was a concern in some studies but not in the majority of the studies. An important barrier for some patients is the difficulty they have when it comes to understanding and interpreting the medical content (Tieu, et al., 2017) . Haun et al. (2014) find that some patients indicated that the health care provider showed some resistance to patients using their electronic portals. Another common barrier found in six out of the seven studies was the need for face-to-face contact with the provider. Many patients do not want to change the way that they have been receiving health information and prefer the personal connection they get from face-to-face interactions. 
Conclusion
This review shows that the lack of technology skills is a large barrier to patients using their electronic portals. According to Tieu et al. (2017) , it takes patients who are not technologically savvy almost one and a half times longer to navigate the electronic portal. Faceto-face interactions with a health care provider have a significant impact on patient's use of their portals since they want to keep doing business the way they always have been (Mishuris, 2015) .
Security of the portals was one of the top five barriers, but it was not the most significant as some may think. Patient portals are an important part of the future of health care. They are integral to the success of streamlining the health care system. As technology progresses, more patients will have access to computers and the Internet, with a projected increase in the use of portals. The children of today are brought up using technology, so the barriers of not knowing how to navigate a computer and portal will assumingly decrease. Future studies can involve a broader range of patients, including the younger population to observe if they have any barriers to portal use. Continued monitoring of electronic portal usage is important in order to observe whether or not the number of patients not using their portal is declining and to offset any barriers that the research presents.
Chapter 3 -Methodology Methodology
The methods used to recruit participants and collect data for this study and an explanation as to why they were chosen.
Research Design
The research design utilized structured questions in a paper questionnaire format. The questionnaire was made available to patrons at a local pharmacy in order to reach potential participants, including those that do not have access to technology. A search of the literature did not show that a survey or questionnaire is available with the specifics that will be needed for this research project; therefore, a questionnaire was created based on the necessary information. A simple random sampling method will be used.
Population and Sample Design
A questionnaire was performed to obtain data from individuals of the population as a whole. A large sample size is needed in order to obtain a representation of a population of all ages, gender, education and socioeconomic status.
Data Collection Procedures
A close-ended questionnaire (Appendix B) was made available to individuals that visit a medium, local independent pharmacy. The pharmacy has been established for more than 40 years in the Nashville, TN area and is situated in a strip mall that has retail and restaurant anchor stores. The pharmacy has front area that provides over-the-counter medication, snacks and gifts.
The pharmacy provides immunizations and compounding along with filling medication orders.
Patrons of the pharmacy were either approached and verbally requested to participate or a sign (Appendix C) asking for their participation was presented to them at the pharmacy counter at times when the investigator was not present. The questionnaire was left on display at the
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pharmacy counter for two weeks and the investigator was present on two occasions after which the papers were collected and evaluated.
Data Collection Instrument
The instrument chosen for this research project is a questionnaire (Appendix B) that was made available to patients at a local independent pharmacy. The paper questionnaire included a cover sheet (Appendix A) with a definition of a patient electronic portal and what is expected of them if they participate.
Data Analysis
The questionnaires will be collected and the responses to each question tallied.
Response Rate
The number of participants is expected to be between 25-50.
Research Questions
Questions were formulated based on the barriers identified in the literature review such as:
- 12. Do you feel that your health information that is contained in your electronic health record or portal is safe?
13. Would you rather contact your provider by phone or your electronic health record?
14. Would you get a faster response from you provider by telephone or by your electronic health record or portal?
Summary of Chapter 3
A random sample of the population will be obtained by presenting patrons of a small, local independent pharmacy with a closed-ended questionnaire. Results will be quantified and analyzed based on age, gender, socioeconomic status and education level.
Chapter 4 -Results
Results
The data from the questionnaires were analyzed and the results were grouped and compared, each separately with age, gender, income level and education level.
Response Rate of Population
Twenty-eight patrons of the pharmacy participated in the two-week time frame.
Profile of Population
After evaluation, the general profile of participants was found to be a graduate with an income level above $35,000. Males predominated over females. The age range was 24 to 84 years old with a mean age of 45.
Results of Research Questions
Do you have a portal? Most participants acknowledged having a portal. The exception is the 65+ age group where no participant acknowledged having a portal. All participants in the 18-35 age range are aware of their portal and age range 36-64 the majority are aware (Graph 1). Even though more females (92% vs 81%), are aware that they had a portal than not, males have a greater percentage that are aware than not aware (Graph 2).
Graph 2 Do You Have a Portal? By Gender
Participants that are in the >$100,000 income level are more likely to acknowledge their portal and the $35,000 -$99,999 level are more likely to deny theirs (Graph 3). 
Graph 4 Do You Have a Portal? By Education Level
How often do you access your portal? The results show the number of times the portal was accessed by the participant in a 6-month period. Many participants accessed their portal more than one time and others did not access it at all. Participants self-reported the number of times they that they accessed their portal.
Portal access by age group: Graph 5 shows that portals are accessed more often by the youngest age group and decreases as participants age increases. Participants in age group 18-35 accessed their portal 11 more times in six months than the older age group 36-63. Note:
participants aged 65 and older denied they had access to a portal. 
Graph 6 How Often Portal Accessed by Gender
Portal access by income level: As shown in Graph 7 participants with an income of $35,000 to $99,000 accessed their portal significantly more often than income levels lower or higher. 
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Graph 7 How Often Portal Accessed by Income Level
Portal access by education level: Graph 8 shows that participants with a bachelor's degree used their portal the most often. Those with a graduate degree had the second highest.
Participants with an associate degree or some college accessed their portal significantly less.
None of the High School educated participants accessed their portal. Problems by income level: All income levels had participants that reported information in their portal was hard to find. Participants in the $100,000 or greater group are more likely to find the language in their portal difficult, have username and or password problems and have a hard time finding the information they needed compared to other income levels.
Problems by education level: Participants with a bachelor's degree found that the language in their portal was difficult compared to other education levels. Participants with a lower level of education found they had problems with their username and or password.
Participants with an associate or bachelor's degree found the information they needed in their portal was hard to find. Table 3) Phone or portal by age: Participants in the 65 and older age group denied having a portal resulting in no data. Participants in the 35-64 age group preferred to contact their provider by phone and found that the phone would produce a faster response.
Do you prefer phone or portal? (See
Phone or portal by gender: More male participants preferred to contact their provider by phone compared to females, but females thought the phone would produce a faster response.
Phone or portal by income: Participants in the $35,000 to $99,999 income level prefer to phone their provider rather than accessing their portal. This income level also feels that the phone will produce a faster response time. More than half of the participants in the greater than $100,000 level prefer to contact their provider by phone but less than half feel that the phone is
Summary of Chapter
Results were analyzed and the report compared participants ages, genders, income levels and education levels to each of the questions presented in the questionnaire.
The general profile of a male in this study is 46 years old, holds a graduate degree and earns over $100,000 per year. He acknowledges having a portal but does not access it very often. He feels that the portal does not present any problems with language, user name, passwords or finding information. A typical male in this study prefers to use the phone to contact their provider but feels that the portal receives a faster response. The males in this study feel that the information in his portal is safe but could easily switch views.
The general profile of a female in this study is one that is 44 years old, holds a bachelor's degree and is in the $35,000 to $99,999 income range. She knows she has a portal and accesses it. She feels that her information is safe but finds it hard to locate information and has problems with the username or password. She prefers using the portal instead of a phone and is unsure whether the phone or portal is faster.
Chapter 5 -Conclusions and Recommendations
Summary of Findings
This study shows that younger participants used their portals more often than older participants. All participants in the 65+ age range denied having a portal. Due to their age, younger patients typically tend to have fewer medical encounters than the older population.
Based on this knowledge, this study could be interpreted to indicate that the younger population use their portals to manage their health while the older population are still using traditional ways (i.e. phone or face-to-face).
A larger than expected number of participants are aware that they had a portal. Most participants accessed the portal on their own device (computer, smartphone, or tablet) at home.
Fifty percent of the top users (3 or more uses in 6 months) of portals said they preferred phoning their provider but utilized their portal to communicate instead. Future studies could home in on why these patients prefer to utilize the phone and why they are using their portal instead. Five out of the eight top users (3 or more uses in 6 months) of portals said that the portal is faster than calling.
This study showed that the younger population are more likely to trust the safety of their information in portals. This can be interpreted as the younger generation is being raised on technology and feel more comfortable with trusting the safety of their information in electronic portals. Duplicating this study in a few years will show if this is truly the trend.
Conclusions
This study was small and did not include a diverse sample of the general population.
Many participants had higher education and not enough participants are in the 65+ age group.
It was shown that most participants are aware of having a portal but in general still prefer to contact the provider via phone. This study showed that the majority of participants had access to an electronic device and did not rely on outside sources such as a library, friend, or doctor's office to access their portal. This may not be the case if more participants in the lower socioeconomic level or education level are included. Most of the participants did not feel that the language in their portal was difficult, but many did have problems with the username and/or passwords. Information in the electronic portal was hard to find for some groups of participants.
With this knowledge, vendors can focus on these issues to make portals easier to navigate and improve the language used in them.
More younger participants (18-35 age group) felt their information was safe in a portal compared to the 36-64 age group. Trends can be monitored by using this facet since all three age levels are predicted to increase due to the shift in participants to the next age group and that technology is incorporated into lives at an earlier age.
Recommendations
This research study will aid physicians, health care facilities, vendors, Health care informatics professionals etc. to discern why patients are not using their electronic health portals.
The barriers to patients using their portal are identified in order to address and rectify. It is hypothesized that the usage of electronic portals will increase over time as younger patients are being brought up in a technology era. This study shows the current trend in electronic portal usage and can be used as a comparison for future research to show whether or not the trend is progressing, stagnating or relapsing. The research questions can be changed, or new ones added as times and technology changes.
Until research shows portal usage is increasing, it is suggested to revisit this topic every three to five years to identify new barriers so that they can be addressed and resolved. Future studies should include a larger population sample to have a better view of trends and issues.
